Polyisoprenoid glycolipids involved in glycoprotein biosynthesis.
Until five years ago, it was believed that the oligosaccharide chains of most, if not all, glycoproteins were assembled by the stepwise transfer of single sugar residues from their nucleotide derivatives to growing oligosaccharide chains attached to a polypeptide core. It is now becoming widely accepted that polyisoprenol-linked mono- and oligosaccharides function as activated glycosyl carriers in the biosynthesis of some glycoproteins in animal tissues. The lipophilic glycosyl carrier of monosaccharides is the phosphomonoester of dolichol, the C(80-100)-polyisoprenol, containing a saturated terminal isoprene unit. In this biosynthetic process, sugars are initially transferred to dolichol monophosphate from their nucleotide derivatives by membrane-associated glycosyltransferases. These dolichol-linked monosaccharides serve as glycosyl donors in the glycosylation of oligosaccharide phospholipids. It appears likely that dolichol is also the lipid moity of the oligosaccharide intermediates. Detailed enzymatic studies with oligosaccharide phospholipids formed by rat liver, a mouse myeloma tumor and hen oviduct have revealed that these intermediates function as oligosaccharide donors in the assembly of at least one class of glycoproteins. The exact nature of the glycoproteins glycosylated by lipid intermediates and the sub-cellular site(s) of this assembly process remain to be established. The possibility, that the mannose and GlcNAc-containing core found in many glycoproteins, is assembled at the lipid-level is now being investigated. At the current rate of progress in this area of research, the identity of the glycoproteins glycosylated via lipid intermediated and the subcellular site of this assmebly process will soon be known.